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(541 yCTPORCTBO yCTAHOBKW PACUIMPREMOro 
XBOCTOBMKA B CKBA/KHHK 



I 

H3o6peTeHwe otmochtch k Kperueiwio ckbb- 
>kwh m npciHajHaneHO k Hcno.it30rtaiiHio np» 
MXxiAiiHM npoHH uaeMwx aflficroB 8 neo6ca- 

X€HHUX CKBd>KHHaX M pCMOHTe OticajlHbJX KO- 
•lOHH. 

H3B6CTH0 ycrpofiCTBO jui* ycraMOBKM pac* 
UJHp«eMoro NBocTOBMKa 8 cKfla^MHe. BK.noyaio* 
uiec 3aKpen.ieHH>» aepxxeA MacTbio Ha Tpy- 
6ax ;mh cn>CKa ycrpoftcTBa s CKaa>KHHy no- 
.lyio UiTdHry c nopiUKex & HH^HeA sacTH h 
oxBBTMBaiouiHH noptueHt uH^HHJip c paciitHpH- 
TweM. ycraHOBJieHHufl Ha urraiire c *o3M0*c- 
hoctmo nep«MeuieNM5) 

B 5tom yerpoftcTBt xboctobmk paaMemeH 
Ml tafviHHapoM c pacuiupHTe*icM, hto b aaa- 

pMHKUX CKTyaUHflX MO^CCT OCJ!0*HHTb JIHKBH- 
JUOHIO asapufl H3-3B OCTBBVICHHJf 8 CKBflJKMHe 
MaccHBHoro mUMIUpB. 

HaH6aiee &1K3KMN k npejuiaraeMOMy no 
TexKHvecKoft cviuhocth h aocth ratMOMy pe- 

3y^bT3Ty JlBvlPeTCH VCTpoftCTBO JUH ycraHOBKH 

. pacmnpacMoro xboctobmkb b cxBa>KHNe> buiio* 
wauiuee npHcoeaM«eMHUft k KcioHHe Tpy6 um- 
'nap h pajMcweKHufl $ cro ikwiocth nopuie«b 

CO OJTOKOM B B«px«eM W3CTK H pdCUiWpHT&ieM 

co iirraHrofl — b Hk*Hefi wactn [2J. 
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He.lOCT»TKOM H*BCCTHOrO yCTpoflCTB« *B- 
wlflCTCH C.lOKOIOCTb Tt*XH0LlOrHH *3Kpen.1CHHfl 
XBOCTOBMKa. MTO CB*3BHO C Hto6X04HM0CrbK> 

coajiaHMfl 0 Tpyrtax H3GbJTOHHoro aaaneHHH 

(120-150 KJX/CM*) OIR paciiiHptHHH XBOCTO- 

bmkb, uto noBumacT onacHocTb pa6oT h rpe- 
5 6yer «cno-it,30BaH«c Haae.MHoro hctomhhka aas- 
jictfHft (ucMtfHTKpoBOMHoro arperaTa H-iH 6ypo- 
ooro Macoca). 

LlClb H306peTCHHft — VnpomeHHC TeXHO.10- 
rHH :^KpcmeHMf4 XBOCTOBHKa. 

I0 3r* uoau jocTHraeTCH t«m. mto uk^hhap 
Bbino^iKeH c kb h aria mm ju\h coo6incHHf? noa- 
nopiUHersoA no-iocTH c 3aTpy6HbJM npocrpaH- 
ctbom, a HoptaeHb chbC^kch * Mcxa km jmom via 
4>hkc8UHk ero b uif.iHHiipe. BbrnaiHeHHOM b bh- 
iie noAnpyHCHHeHHoro 3 ocesoM HanpaBVieKMM 

i$ uiTOKa c paAHa-nbKo hojibh >kmumk tuapaMM. 
pa3MeuieNKbi.MM a Ko^buesux npoTOMKax noptu 

HH M UHJIHMipa. 

Ha MepTe^e H3o6pa>neH o(5uihm bhji ycTpofl- 
CTsa b pa3pfcic ncpeji naMB.ioM 33Kpen;ienH* 
20 XBOCTOBHhn. 

ycrpoflcTw) BK.wnaer umiHHap ! c KaHa. 
JiaMM 2 h 3 m impweiib 4 c nwnpy>KMHeH«bfM 

I1JT0K0M 5, IIITBHIOH B M pacniMpHTClCM 7 



^S^UHJHHap I B tlll>KHff! 4ilCTII BN1I0.1HCH C K0.1b- 
^^^jj0ft.inp0TO»IKOfi 8 113 BHVTpOHHCfi IIOB<?pXHOC- 

^ i»pujeHb 4 HMeer pa.iMa.ibHO nojBH*Hue 
i^^P^fiPi^V wapw 9. U3aHM0Afficr* 

<^^?iknoiHeHM«M c KaibuVsoft .Ka- 
]\0 M BUcrynoM II. KflHn.1 3 BbincxiReH 
^HMt.cepa 1 2, - a paciwiipiiTc.u 7 cHatoeH 
|rtaHpM:f!3.'\-, 
^^Uy^uiUHrupoM I m pactuHpurono* 7 
iM^afM^BOCTOBHK 14. Hoihuhh 15 o6o3Ha* 
lex cjGpac w aae* u R a Tpy6w rpy* a.™ pac$HK- 
^cauMJi ropuma 4 co unaHroA 6*m pacuiHpKTe- 

^ CM .7/#Ll* 06,Tf TMtHHH JBHACIIHR R llopLllHe 

>.^li]TOK 5 BunaiHCH c KaHanaMit 16. 
^ii^fisJlM . repMCTHMUiiu uiTOKa 5 h fiopuina 4 

.^^fpg^ay^MVTpCHbi yrUOTHHTC.lbHbiC MeMCUTM 17. 

' inopuiHesan naiocTb 18 rnmiHjpa I co- 

*Jvd6iijeH3 c rpy6HUM, a noanoptiiHeso* naiocrt 
". ;J9 .sepeJ KaHa.iu 3 m 2 - c 3arpy6NUM npo- 

CTpaHCTBOM. 

\. f 'Xcrpaftcrna paooraer c-iciywiuiiii oopa- 
*'B nopuj*Hb 4 *aa»,iHBaioT ujtok 5 h $mk- 

' CMpVKlT irOUUipaMH 9 8 HH/ttHtM n0.10*eMHH. 

'vnoC.lt >TufO fiOptfttHfe 4 »<TAMHK)r ft UlLdMHAp 

jo coBMsweRHit wapoa 9 c Koabueaoi *a«aB 
^.,8^^ noar*pvHCJi«fiiiwA 

^ok'S 'cbomm BbifTvnoM II Bbua&iiuueT uia- 
pu 9 b KO/jbuoavio KanaPK\ 8 h rtu cbmmm 
nopuj^Hh 4 *«K«™pyerc« otmocmtmvho uhjimha- 
pa 1 ripn j-.wkr ycTp<;iicTBa a CKsaxcMHV Tpy- 
<5n ne 3a:io.:tf«»>T , Mii.iKocTbK> m»ih *e wnav 
Hflfj: mKTKiKc B.pi'iv.ibTart* vroro j*3a.ieHMe 
a noAncp-^iifBo^ uo.iocth 19 panel u paBKo 
nupocTa™*cCV/vy <ia<ueHHK> larpyoHoro 

CTXXlOa ^K^isOCTM. flpH AOCT»1>Ke»KH MyOMMbJ 

.ycTaHoaKri \^KT^iHMKa b TpyOu cOpacuaa»T 
rp\3 !5, K<iT-?tiH «>.ia».i it h;ii-t iuton o b nop* 
lueHh 4 II p« »t«jv Ko.lbii? aan ^aHaana IG 
ijjroki \.ohMc:..a«Tv» v ^>;iKcaTOpdMM 9. ata**- 
KhBaeMMMK i:'*f.HXa*fM I ft impuioHH 4. nocie 
Merc nopu:eHu 4 :;«*.:, .icmctbhcx paanocTM aaa- 
.trHMM n n«cry*pi;i**«?Hi*H 19 m Ha.inopuiNcaoft 18 

NOJiH'T** IlH.lHHJpa I .lHM*<t-TC» RBCpX C tlpO- 
TWTHBaHM^M paCUMpM TlOM 7 4*pe) XBOCTOBHK 
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Iff 



^iom 7 jb»im)-tcsi ao Tex nop. noKa icnanaH 13 
ne cfueT d cexno 12 KaHa*a 3. 9thm aocTHra-' 
ctcn MaAeMhoe ; pa3odiueHHr Tpy6Horb >h ;3a- 
TpyOnoro npocrpaHCTBa ita aiyviH noap€>»ae- 

jiiHapoM I k nopiuHCM 4 it M€^i^o>uiHe5S^ 
(i iutokom 5. Ha 9TOM 3BKSH^HBBtrcn pacing- : 
peHHc xboctobhk b 14 c ynopoM cro B iwiHB4p 
I m ycrpoflcTBo noAMHMaioT ha iitaa>KMHbftc: l 
apoiRriiBaKHCM pacuiMpHje^n 7 . pepea i'.'dcTa¥-' : 

' UIVIOCW M a CTb XBOCTOBHK a I4;v?rr;^^.^;^:.v 

npeavio^HHoe ycrpofiCTSo /w« i ycraHOBKH 
paciuupHCMbix XBocroanxoB b cKBaxcHiiax noy 
BixiuT 3a cneT ynpouieHHK rexKonoruH nyrcM 

KCK.HOHCHHH HCn0ab3OBdHHH Ha3CMHUX HCTOHv 
HMKOB aaa^eMHx. HanpHMep ueMeHTHpoaoqHfcix v 
arperarua. h noBUUieNHH ypoBHg TexNHKif o>- 

3OH0CHOCTM pa60T Ha yCTVt nOBUCHTb 3(J^K- 
THBHOCTb HJOiaqilHH CKBattHK. 



<t>opnyxa uaoOpereMitx 

1. ycTpoAcrao Ana ycraaoaKM pacuiupHeMo- 
ro xBocTOBMka b cKaa^CBiic. Bxam^nmee npH- 
coeajtHCNRUfl k Kojioaxe Tpyfi iuubhap « pa*- 
MemeHMu ft a ero ooaocth nopmewb co uitoxom 
b aepxHcfi MacTH h pacuiKpHTCJieM co piTa H- 

roft — B HMMCHCf) MBCTN. OTAUHWOU^ttCH TCM. 

4to. c ae^wo ynpouieHNa TexHcoomH aaKpcn- 

.1CHHH RBOCTOBHKa. IIH<1|fHap BfcinOJllfOH c KB- 

Ha.iaxH xi a cooouicmh* na.iiiopiUMCRoA no.ioc- 
th c 3aTpy6nuM npf>crpancTBov. a nopiucHb 
caaO^ceif vcxaaiovox ,x.i« ^HKcamiH aoe itH- 

JIMJUDC. 

2. ycrpoHcrao no n I. vtAuHux>mecCH Tcm. 
nto MCxaMMiM 4>HKcaiti*>* ;u;puj«« Bbino.iHCH B 
BMae noan pyttHH^M mo ro h oceaon NaRpaa»lCMHH 

UTTOK3 C pa.lHB.lbitO lUMBH/KHkiUM lUHpflMM, 

pii iMCUK »uojv^ b KuJbiU'BUx nporoHKax nopm- 

I(N H IIM.11<IUpa. 

rlvTOSHHIOi MH^P^aitHH. 

tipHiiHTbir ao aHMxaHM* npH ^xcnepTMj* 
: llareMT CUIA Nt 3179168. m. 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. ' 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 



2 



A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf/cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection], Channel 3 is implemented in the form of seat 
1 2, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 17 are provided to make stem 5 and piston 4 leak tight. Cavity 18 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1. When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1, distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 1 1, pp. 23-32 (prototype). 
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